" i ^' • h 1 * t h n W M ■ . Ml I I' , 

U \ ] i \ ' ' ^ ) N / I . ! i ^ )! j| < i . : M : u * i ' 'I, i M ri } ■ ! < fi t ' ' ; V w f : ; ^, H Ma v * ■ u ^ 

' ' ? n I u ii i j V i i f Ml in* - i! ' |- H m t i r iji ( ,!* mi , 
■ M)N; V r 1' V i :f f : ( M i t if) Si M !i (\lUiM) ^ ^ : ill \ u< : \. ' n ^ , P„ ^: . n j | ■ ^-^^ 

f ^:v- V i f liR . !j 1, s»l Mcil t j fM! . 

riiH I. A /' 

i V I M .1 b ' ' f! \h) v'l M ' y ' in*! M i i n I I I * m| i h i I i i y u : 

^ M i M i lUl i h; UJU' (1 ■ . 

A r^^f At 

; o p -i: *'ru.: - ri! i i r- 1 ,i 1 : . ^ a:ia trip'-' script ini t\u_ -lU diu^^ Ni t ori d 1 unit on 
I n]..:i;t| i^^rl irdr^ A i^-f- t f>f :^nim ^liiUKi and au audio tapo dv^a nued with 
^ lu; ni-i*:^:U^tiU nif\V^-^yial {hj:;iqnoO (or u;jo wiU; Coiirv^cticut 

ncliooia^ hut it; can b^^ atlap*.^Mi \o othci: Loca 1 i t. i Ihe aui t:^>r ia I:;^ 
^^mphn iji.^^^ <; lu:^ i act pri:^ t iy: ^ of iiilund wotJdTMii. J tDl*j of thuuo areaf i<-^r 
humaii t.iyvj; aticl ro lu ot t liorn rirMr in main ta ini nq water quantity niid 
quMiify^ IJ ood <:e>iiti(}I^ aiid wed ufirnt control, (lUi) 



^ Douamc^nta act|iiir:Dd by ES LC include many infor^ai unpublished ^ 

^ iwd tiji idLs net dVdilaiile from atliei: i>ource^>, E KZC oiakes ^^ynry effort 
^ to obtaiu the bof.t copy available. Ney^}rt h^^le sijf items o£ m trginal 

* reproducibility ar^ o£tan encountex^d and this affticts the quality ^ 

* of the roicrofiche and har^lcopy rf^?prodluctiorls ERIC makee availabl*: * 

* vi^d the trac Document HeprQauction Servxco (E^HS)* EDE5 is not ^ 

* ctsponsibla £wr the quality oC the oi:icjinal docusent, R€production s ^ 

* supplifrad by BDE3 are the best that can be aad^ from the original, ^ 
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Wf^lcoim? [a) t\}p durj j fj- tuiori 0 1 unit on itiliind wt»t. laiifis . Befor'* 
H^tnnlnq to t:hn ti\j)p prQVlrlr»tl with this un'f, p1erir;o rond thf^ list 
nf ob ioc ti vn^; for thin unit, Whon you h^ve comph ted tlint task» put 
sUHe ^1 in thn slide viewer, and turn on the tapo rncDrder. 

OBJliCTIVfiS: At tho conclusion of thia audio- tutorial unit-InUnci 

Wetland^ I you should he dhlo to: 

1, npscribe inlnnd wetlands in tormn of thni r bioloqical , qeoloQical 
d f 1 d h y f i ru 1 oi^ i < : a i l uinp ui t h r i , 

2« Describe th(^ role of wetldnd art^a^ in ridinlain iiuj wdter (|'jan1i:y 
find qijality^ flood control and sediment control. 

3. Describe the value of inland wetlands as recreational areas, 
wildlif:^ habitat and pducatlnnal rpsnurcen. 

4. Use a plant key to classify inland wetland areas as open water, 
deep marsh, shallow marsh, seasonally flooded flat, meadow, 
shrub swamo, wooded swamo or bog, 

5. Discuss thf? impact of human activity an wetland functions. 

6* Construct a list of wetland functions and describe ways in 
which each wi^tland function benefits =your community. 

Place th^ tape for Inland Wetlands Part I in your recorder and 
put slide #1 in the slide viewer. Now procede with the A-T uniti 



BE A RECYCLEP yOURSELF. WRITE YniJR COMNENTS. NOTES. AND ANSWERS 
riN SCRAP PAPER INSTEAT OF THESE GUIDE SHEETS. IN THIS WAY, THESE 
mm SHEETS WILL BE AVAILABLE FOR THE NEXT PERSON IN YOUR COMMUNITY 
WHO WILL BE MAKING L'SE OF THIS UNIT. 



THIS MATERIAL IS PRINTED ON PAPER HADE FROM RECVCLED FIBERS AT 
DIA^'iOND INTERNATIONAL COPPORATION, HYDE PARX, MASSACHUSETTS MILL. 
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Ni AfJi) wrn Afii)'; i 

Gijiiji; siirj.i tr-' 

i^KAI NS lORMINn AC I IVf T V 

At t:hn siqnal you nro to qmi'ratn <i 1/st of ail of l,hr? fiictor--. 
which you feel arr.' s'^h.iractori <;tic of wfttlrtnds. At tho ricfioritJ fiiqnal 
stop wn'tinq tind v^o v.;i 11 discuss tno 11st with you- 
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Feel free to add Items to your list during the taped discussion! 
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im AND wr riAND t 



Gil IDF: SHIiKT M 



A. Watnr Continuurii from llnl^nd Wot! and to the Ocenn 




B. Surnniary of general inland wetland characteristics 

1, Inland wetland areas are more or less regularly flooded areas. 

2, The water table in a wetland is above, at, or near the land 
surface for a ^arge part of the year. 

3, A wetland ray be described in terms of wetness conditions, soil 
tyDes and the types of vegetation found in the wetland. 



*If you want more time to study this guide sheet, turn off the recorder,,, 
when you are ready, turn the recorder back on! 
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INLAND W[- I LANDS-I 



niJTl TNI- or INLAND WFTLAN!) rUNCTTnflS 



1, rriland Wetland areas pL^rforfn iinnortant functions ns a component of the 
hyclrologic system. 

a» Wetlands act as ground water diiicharge areas 

b. Wetlands enhance ground water recharge during floods 

c. Wetlands maintain ground water quality by filtering out impurities 

d. Wetlands maintain surface water flo^ by releasing water during 
neriods of dry weather, 

e. Wetlands maintain surface water quality by 

(1) Tranping sediment 

(2) Filtering and absorbing pollutants 

f. Flood waters are stored by wetland areas and are gradually released 
as the levels of streams and rivers go down. 

q. The rate of flow of riuud waters and normal water flows are slowed 

by wetl and av^eas , 



2. Wetland areas have an important function in the control of erosion 
and sedimentation 

3. Wetlands are areas of high biological producti vi ty. The availability 
of nutrients and moisture foster the growth of plants which In turn 
becomes a food source for animals 1n the locale, 

4. Wetlands are biologically diverse areas, A wide variety of plant 
and animal soecles can be found in wetland areas. Wetlands provide 
excellent wildlife habitat* Rare or endangered species of plants 
and animals are often found in wetland areas. In studying ecosystems 
one generally finds that the diversity of the system Is highly re- 
lated to the ecosystems stability, 

5. Wetlands provide us with water based as well as non-water based 
recreational opportunities. Water based activities include swlniningj 
fishing* boating and other water sport* In addition these areas 

may also be utilized by picnlcers, hikers » photographers and cyclists* 

6. Educationally, wetland areas are extremely valuable for nature study 
and scientific research* 

7. Wetlands also have aesthetic and historical value for a community* 
They nrovlde valuable open space^ they are pleasant to look at^ and 
they often preserve historic land marks or land sites. In many 
communities wetlands are unique natural area. 
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nninF siirrr h 
RUN nrr from an fMPCRviniis siiRFACi: 

Whnn wptlnnds arp usnd for thp riovnlnnmpnt nf indu^trifil sites or shonninn 
rpntnr'^. arrannnmnnt^ mn^t hp madp tn handlp th^ run off thrit ncciirs durinn rain 
*;tnrm^.. Wptlands hav^"^ t.hp ahilitv t.n stnrp larnp nuant1ti>5 nf wahPr, nn thp nthpr 
hand imr^ervious surfacns npp^rato larap nuantitios of storm v/atpr run off. To 
illuntratp this nnlnt, ^tudv thp fnllowinn nrnhlem. 

SCDiARI^: Vnii havn a 20 acrf^ narcpi of rnarninal wetlfind that nno fpet of 
^ frnnt/?"^^^ on a -uior hinhwav and 1^ U^'^^ fppt ri-f^n. A dp vp'I nnmpn t nrour^ hus madp 
an attr^ctivp nffnr fnr thn nrnnprtv, with thp intent nf fill inn th^ arpa and 
huildinn a sfionninn c^ntpr on thp site, 
Npinhbnrs downstroam for thp site have 
oxnrpsspd concprn about tho finodinn 
of a small strpam that run^ across 
tdiP hack nf thp nronprtv. 

TASK: ralculate the nallnns nf run off created durinn a two inch rainfall if the 

21 acre narcpl is covered bv an imnervious surfacf? (i.e. narkirq lot and buildinns) = 

PRnC5J)PRF: (To calculate cubic feet of water we must multinly lennth of site in 

feet X width of site in feet X denth of water in feet) 

1. falculate the sauare footane of the area 
1/109 feet X 800 feet ^ R71.?nn so., ft. 
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Convert 2 inches of rainfall to a fraction of onp foot 
? inches/i2 inches - of a foot of rain 



1^ 'low, to calculate the number of cubic feet of run off from this area, 
we would multlDly* 

n71. ?nn so. ft. X l/e ft. of rain - 145,200 cu. ft. of run off 

^, Hnp cubic foot of water * 7,m nallons, so to convert 145,200 cu. ft, to 
qallons we must muUinly by 7,4B oallons ner cubic foot, If you carry 
out the calculation vou will be enual to 1,086,096 gallons, 

If this nuantity of water drains into the stream as direct run off, it wni raise 

the heinht of .the stream sionif icantl v. Frequently, imnroner nlanninq for run off 

^from these kinds of develonments have led to serious downstream floodinn. 



on If If: sMrf.T fs 



INI AND WKTi ANDS-I 



Al ijioiiqfj thn cas/! you havn jirU. ^tiKiirfl in iivtin tfirt Icn I » tfu! prnf)loin of tncroa^rM! run nf'f fyorn 
rtev^ionmont anrl !Uil)nnqij(MVt udlitjflon donn nxist. Thnrn are inany cn^iOti of anco naturnl str^^ams hniininlnn 
S'f*¥^r^ly prndnd or floodlnn hncmso (if CDn^triictlon activity in their v/atnrshncis , l!y Instituting a 
SOuhrl nroqra i of ^itonriv/atf^r tnanaqprnnnt , runoff can hf^ rttainnfl tnmnnrarily and thp dr^qrop of disch^ircjp 
can be effectivr^ly maintained in a rdnqn Uidi existed nrior tn deyeloDiimnt. Th*^ fonf)win<i qranii 
CDinnaros the quantity nf runoff from a site before, durinn and after dRvolonment. \he dashed lino 
indicates the way 1n which notontically damaqinq runoff can bf^ controlled thrnuqh ci storniwater manfifj'^- 
mr]t pronranu 



1 4, n 



0.^ V. 



^0 0) 



5. 6 
(200) 



2. B 
(100) 




D u i n g ( J p V 1 (3 f) ni f-' ri t 



1 0 r m w a t p r nn a n a ^ e m p n t • 

I 

Fre^d ev^elopment 



0 10 20 3 0 40 50 60 70 80 90 100 
TlMr: FROM START OF STORIvr (In minutes) 



S 



no 120 



Unit tiydrograph (dashed^line) showing 
HtDrrnwater' managemerit applied to study area 
Source: P roces ses , Procedures ^ and Methods to Control 
P onutlon l^sult^nq from All Construction Activity ~ 

As you study the aranh, there are several Important factors which you should observe* In the 
nir^d^velonment state the peak runoff oeriod occured about 40 minutes after the start of the storm at 
a level of about 80 cubic feet per second, During development, runoff neaked at about 30 minutes 
after the start of the storm of a rate of about 270 cubic feet per second. After dGvelonment runoff 
oe^fc^d at about 25 minutes after the start of the stom at about 540 cubic feet per second. With a 
sto^^fwater manaqeitient Droqrarri the runoff peak was reached at about 45 minutes at 110 cubic feet per 
^ .m^d and stayed at the level until approximately 90 minutes after the start of the storm. 
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INLAND WETLANDS- I 

SUIOE SHEET 13 PLANT KEY 

Cogc ion, Tslaato, Present but not abundant 



Inland Wetlanct Plants 
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6 * Bur-r'eed 
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8 • Hushes (Bulrilr-b) 
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p 




c 


c 
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12 * Buttonbusln 
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13 • Highbiiah talueb errjr 
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14 * Speckled Aider* 
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15 * SillQr Dogwood 
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16 ^ Spice tush 
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18 ^ Cranb evry 
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20 ^ Sog LaUrsl tra-^s 
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22^ Pin oak 
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23 - Silver Maple 
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INLAND WETLAND ^-I 

GUIDE 5HCET 19 
SUM^Mf TABLE OF INLAND WETLAND CLMSE5 



DPfN WAT^R WETLANn - Op^n water wetlands are chafacterlzed bv standing water to a deDth of qreater 
ehan 3 f&ft. The doinf nan^ form^ y^netatton Include subnterqent and surface vegetatfon. No 
^mar^ifit veQfrtati on is pr^^ent, 

miP HARSH" 4 dtep marsh a body of v^ater with an averain depth of between sfx Inches and three 
f^eet* EfTwirqtnt herbaceous' yeqetatlon are dDmlnant In this wetland. Surface and submergent 
vretat ion my also be prese^nt. Aquatic shrubs , ^uch as snecies of hIIIowSi dogwoods, and alderi^ 
riay b^^ (ir^sent by t do not cover mre than Sf^ percent of the area. 

S^llALL OW HJ\rSH - A ihal low mr^h Has a watf^f depth of less than six inches, Wattr Is present 
above the ground surface throughout the year or may be absent durirtq very dry periods. Manh 
b erba^aou^. &merqtnts fomi the Drtncfpal veqetatlvc? cov^r in this wetland. Plants comon to this 
ana my include cattails and sedges, 

S EASD::NALL1f FLnODED Ft Ai^ - Tnis class annl les to extensive riyer flood plains whtrt flooding to a 
depth of 22 Inchts or mr^ occurs annually durinq late fall, winter and spring. In most years, 
s Drtnc] floods subside by p arly Jung. Inavirig the qroynd exposed, Puring th€ surrrorj the soU is 
s aturatftd , with a few inthn of lurfflce %^ater occurring locally. Dcmlnant vegetation Is usually 
ei^ergentt but ihrubs and ^Cdttored treii may be oresant. 

SHRUB Si^AiHp - This wetland has an ayeraqc surface water depth of up to twelve Inches. The pre- 
d^iinlnant wigetation I5 com^tised of shrubs, CQmor\]y species &f willews, dogwoods* alders, viburnums, 
a^d red maple. Commrj hf^rftaceoMs species found in this area incltide the sedges and stiisltivc fern, 

MIA0OV.J* This wetltind is c?^lracterlEed by un to n\x Inches of surface water during the winter and 
sfirinq, or at unusuall y we^i perl odi. During the ram^lnrftr of the year the water level Is near or 
aitheqraynd surface, Th^^T doRil nant plant nrouns usually consist of grasses, sedges, and rushes, 

VfOOOEO SWAMP - The wdo -infi -iwjmn, like the shrub swafnp, aUo has an average water depth of up to 
12 inches. The veget,? tion here is dominateH by tree species. Coftiron trees present may Include 
r ad maple ^ America fi ei rTi, sy^ain© i«fh1 te oak, yellow birch and hitnlock. Shrubby spocies. such as 
daqwoads and alders, a^e c^irnionlj^ orcstnt. Soecies of ferns are also coninon. 

enos - Thf scl assf ffca tfon apnlini to wetlands where the accuniulatlon of sphagnum moss as peat 
d^terrnines the naturD of tho niant comunity. Bogs coffinonly have a floating oeat mat which grows 
otJtwar'd f r*Ofn the over* the mxrr surface if opon v^ater Is nresent. Due to low oxymn levels 

and cool soil an^i wat^r tc^nerature, dead rslants remains accumulate rather than decomposing to 
lam rnuck. ThijSi nutr1nnt$ are hound up and the result is a death of wildlife food. 
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WelcoTO to the aud1o»tutorf al unit on Inland Wetlands Part 11. To complete 
this seet<on «)f the m^t yo« y^in stiply med $ pencil, tape recording and 
guide sheets. Before starting the recordep, study the objectives outlined 
below* 

This unit Is de. ned to: 

1. Discuss mankind's Impact uDon wetlands from a historical perspecttve. 

2. Describe the ways In which wetlands are presently being altered and 
destroyed . 

3. Outline the v#ays In which citizens and coinmjnlties benefit from func- 
ti onal wetl and areas* 

4* Identtfy eeonomlc considerations which are often overlooked in placing a 
donar value on wetland acreage, 

5. Outline the Inland Wetlands and Water Coiirses Acts of the State of 
Connecticut. 

6. Permit you to participate in a simulated project Involving the develop- 
ment of a wetland area. 
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INLAND WETLANDS- 11 

GUIDE SHEET #2 

ACTIVITIES WHICH HAVE ALTERED AND/ OR DESTROYED WETLAND FUNCTIONS 

Landfm operations 
Residential development 
Commercial developnient 
Industrial development 
Transmission lines 
Highway construction 
Railroad construction 
Water storaqe facilities 
Hvdro electric facilities 
Flood control projects 
Stream S River channelization 
Mining activities 
Sand S Gravel ooeratlons 
Recreational activities 
Recreational fad li ties 
Industrial sewage disDOsal 
S*»wage treatment facilities 
Reclamation for agricultural use^ 
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INLAND WETLANDS^ I I 

GUIDE SHEET #3 

A. List soma reasons why inland wetlands were attf active areas for Industrial develop^nt. 



{Switch recorder back on) 



B. This Is a partial list of Individual and groupi who benefit frofn the natural functioning of an 
Inland wetland, 

K People who drink clean water whether it be from a reservoir or a well, 

2. People who live or work on floodplainB. 

3. Teachers and studenti who use wetlands as living laboratories. 

4. Researchers who study the comDonents of a wetland ecosystirn. 

5. Photographers who are faicrnated, by the natural beauty of wetland plants and animals, 

6. Hunters, possibly lOOO'i of miles away who rely on TOtlands to provide foodj shelter and 
breeding grounds for many varieties of waterfowU 

7. Hikers who enjoy a walk on a wetland trail* 

8. Swlrnritrs and boaters who rely on a constant supply of fresh water throughout the dry 
sufumer months . 

9. Communities that desire to preserve open ipaces for the enjoyment of all of their citizens*- 
10. Historians who might study the role which wetlands have played in the economic, polltcal and 

physical development of a conmunity or region. 
IL Archaeologists, looking for Information on the lives of our Indian ancestors, who frequently 

lived next to inland wetlands. 
12* Homeowners, secure in the knowledge that floodinq waters will be absorbed by an undlstijfbed 



wetland system. 




13. 



Farmirs *ftth miadow pasture out to good use by grazing herds. 
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GUIDE SHEET 14 
A. Key Questions 1n Deternil n1ng Wetland Values. 

1, What members of your comfnunlty benefit from functions perforfned by wetlands? 

?. What price would members of your community be willing to pay for the benefits they 
derive from the wetlands in your area of the state? 

3. Which wetlands in your contmunity are of greatest value to the citizenry? 

4, Which wetlands in your cornnunlty are of least value to the citizenry? 



These questions are admittedly very generaU but they represent a beginning point 
for the assessment of wetland values, 




8. Qijeitlons that have been asked about the regulation of inland wetlands under the 

Connecticut Inland Wetlands and Water Coursts Act, These questions may helo organize 
your thinking as we itudy the Droylsions of the Act, 

1. What does this act mean to the citizens of Connecticut? 



2, What is an inland wetland? 



3. Who does the regulating? 



4, What kinds of activities does the act regulate? 



EKLC 



5. What criteria are used in making a decision on the use of any inland wetland? 

IB 
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GUIDE SHEET #5 

AN ACT CONCERNING INLAND WETLANDS AND WATER COURSES 

A. Section 1, The inland wetlands and water coufsts of the State of Connecticut are an Indispensable 
and Irreplaceable but frafne natural resource with which the citizens of the statt have been en- 
dowed. The wetlands and water courses are an interrelated web of nature essential to an adequate 
suDply of surface and underground water; to hydrologlcal stablHty and control of flooding and 
eroilon; to the fegharginq and Duriflcation of ground water; and to the eicl&tence of many forms of 
animal, aquatic and plant life* Many inland wetlands and water courses have been destroyed or are 
In danqer of destruction because of unregulated use by reason of deposition * f 11 ling or removal of 
material j the diversion or obstruction of water flow^ the erection of stfijcturts and other uses* 
all of which have despoiled, ponuted and eliminated wetlands and water CQUPses. Such unrtgulated 
activity has had, and will continue to have, a significant, adverse Impact on the environrnent and 
ecology of the State of Connecticut* and has and will continue to impefll the quality of the en-^ 
vironrnent thus adversely effecting the ecological, scenic, historic and recreational values and 
benefits of the state for its citizens now and forever more. The preservati ort and protection of 
the wetlands andtwater courses from random, unnecessary, undesirable and unregulated uses, dis- 
turbance or destruction Is in the public Interest and is essential to the health, welfare and 
safety of the citizens of the state. It Is, therefore, the ourpose of this act to protect the 
citizens of the state by makinq orovisions for the protection^ oresf rvation* fnaintenance and use 
of the inland wetlands and water courses by minimizing their disturbance and pollution; main- 
taining and imnrovinq water quality in accordance with the highest standards set by federal, 
state or local authority; preventing daniage from erosion, turbidity or slltation; preventing loss 
of fish and other beneficial aquatic organismSs wildlife and vegetation and the destruction of 

the natural habitats thereof; deterring and inhibiting the danqer of flaod and pollution; oro- 
tecting the quality of wetlands and water courses for their conservation, econoinlc , aesthetic, 
recreational and other public and private uses and values; and protectifig the state's potable 
fresh water sunplies from the dangers of drought, overdraft, Dollution, misuse and mismanage- 
ment by providing an orderly process to balance the need for the economic growth of the state 
and the use of Its land with the need to orotect its environment and ecology 1n order to forever 
guarantee to the people of the state, the safety of such natural resources fer their benefit and 
enjoyment and for the benefit and enjoyment of generations yet unborn, 

B, Outline of P. A. 73-155 "An Act Concerning Inland Wetlands and Water CoufSes", 

Purnose^ protection of the oubllc interest, health, safety and welfare of Connecticut citi- 
zenstRrough regulation of activities on -'indispensable, irreplaceable and fragile" natural 
resourses — ^inland wetlands and water courses. 

Wetland Definition: by soil classification Jand. . .which consists of any of the soil types 
designated as poorly drained, alluviaU and floodplain by the National Coonerative Soils Survey!" 
IILRegulatf on: Permit must be granted for certain land uses. The law does not prohibit use, it 
only regulates the kind and degree of use. 

A. The followlnq operations and activities shall be oermitted In wetlands and water courses: 
L Grazing, farming, nurseries, gardening and harvesting of crocs. 

2, Farm ponds (3 acres or less) 
3* Boat anchorage or moDring 

4. Uses incidental to enjoyment and maintenance of residential nfoperty 

5. Construction and onergtion by water companies of facilities nacessary to impound and 
store water in connection with water suDPlles 

6. Honies or subdivision lots for which a building permit was Issued ov^ a subdivision 
approved as of the effective date of nromulgation of municipal wetland regulations* 

B. The following operations and uses shall be permitted as a non-requlated use in wetlands 
and water courses Drovlded they do not disturb the natural and Indigenous character of 
the land* 

U Conservation of soil, vegetation, water, fish, shellfish, and wildlife* 
2. Outdoor recreation including play and snorting areas, golf courses, trails, hiking, 
fiatufe study, horseback riding, swimming, skin diving, camping^ boating, water 
skiing, traoping, hunting, fishing, and shell fishing, 
Regulated Actlvi ties : All other activities which remove material from deposit in, obstructs 
construct, alter or pollute an Inland wetland must be granted a perTtH t before undertaken. 
IV* Regulatory Aoency! The Act e)«plic1tly encourages municipalities to designate a local agency as 
t]Te^T.A,355 decision making body, preferably not the local conservation comul ssion, but an en- 
tirely new regulatory body, If the munlcinality did not designate such an agency by June 30, 
1974, the state DeDartnient of Environr^ntal PrQtection(DEP) became the nermit authority. 
Regulatory Process I A, AdoDtion of wetland regulations by a community. 
Maps designating boundaries of regulated areas must be constructed, 

C. Anolicants submit apolication to the designated local agency o^ DEP. 

D. Public hearing held at discretion of Agency. 

E* Decision rendered within 60 days(longer review time with DEP) of the submission of a 
cofTinleted apolication* 

F. Permit may be granted In whole or part, denied, or contain conditions circuniscrlbing the 

planned activity. 
6* -Permittee may appeal decision through court of comrron pleas, 

(When you have completed your study of £he guide sheet, turn the recorder back on.) 
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GUIDE SHEET #5 
OUTLINE OF INLAND WETLAND FUNCTIONS 



1. Inland Wetland areas perform Important functions as a component of the 
hydrologic system. 

a. Wetlands act as qround water discharge areas 

b. Wetlands enhance ground water recharge during floods 

c. Wetlands maintain ground water quality by filtering out Impurlt - 

d. Wetlands maintain surface water flow by releasinq water during 
periods of dry weather. 

e. Wetlands maintain surface water quality by 
(1) Traoplng sediment 

{2) Fnterinq and absorbinq Donutants 

f. Flood waters are stored by wetland areas and are gradually released 
as the levels of streams and rivers go down. 

g. The rate of flow of flood waters and normal water flows are slowed 
by wetland areas . 

2. Wetland areas have an important function in the control of erosion 
and sedimentation. 

3. Wetlands are areas of high biological productivity. The availabnity 
of nutrients and moisture foster the growth of nlants which in turn 
becomes a food source for animals In the locale. 

4. Wetlands are biologically diverse areas. A wide variety of plant 
and animal SDecies can be found In wetland areas. Wetlands provide 
excellent wildlife habitat. Rare or endangered species of olants 
and animals are often found In wetland areas. In studying ecosystems 
one generally finds that the diversity of the system Is highly re- 
lated to the ecosystems stability. 

5. Wetlands nrovide us with water based as well as non-water based 
recreational opportunities. Water based activities include swimming, 
fishing, boating and other water snort. In addition these areas 

may also be utilized by Dicnickers, hikers, photographers and cyclists. 

6. Educationally, wetland areas are extremely valuable for nature study 
and scientific research. 

7. Wetlands also have aesthetic and historical value for a community. 
They provide valuable open space, they are pleasant to look at, and 
they often nreserve historic land marks or land sites. In many 
communities wetlands are unique natural areas. 
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CUIDE SHEET No. 7 



PROPOSED PLAN FOR "MARSH ESTATES" 
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GUIDE SHEET §9 
WETLAND-^^USE EVALUATION MATRII 



Project: Marsh Estates 



1 ■ -— - 
i, rrO||eCL* 
Planned Unit 
Development 8 
_ Qua! homes 












2. Water: 

^ubHc water 
supply 












3._ Sewers : 
SeptiG tank 
with leaching 

^ fieldCon site) 












4. Road: 

Asphalt with 
storm drainage 
to cement 
culvert 












5. Stream: 

Rplnrafpfl in 4' 

f^EiUUiBUirtl III ^ 

concrete pipe or 
culvert. Tiles for 
_ _wetland dralnaqe, 













Flood (Protection: 
id' h^gh rein- 
forced cement 
wall or bpnTi 












PROJECT 
DESIGN 

j^'^'^"'"^^^ STRUCTION 1 
INLAND OPERATION 
WE TL AN^^^-AmV I T I £ ! 
'•NCTIONS ^"^^^--^ 


SURFACE 
EXCAVATION 


DRAINAGE 
ALTERATION 


CONSTRUCTION 
OF IMPERVIOUS 
SURFACES 


STREAM 

DREDGING l/CR 
RELOCATION 


SEPTIC 
SYSTEM 
INSTAl LATinN 

OPERATInN 


1, Hydroloqic: 
a, Ground water 












b. Surface water 
flow 








^ ^.^......^r,^ 




Surface water 
quality 








- — ™™ 




Flood storage 












e. Slows flood ' 
flow 












2. _So11 Erosion: 
a. Soil erosion 










_ — . 


b, Sedimentation 












3. Biologic Pro- 
dueti v1 ty : 
a Wlldlifp hahl- 
tat 












b. Wetland eco- 
_ . system 












4, Biologic D1- 
r_s 1 tv : 
a^Unlque natural 
arga 




- 








b_,Rare species 










— — 


S R^cfPAtlnn* 

a. Water based 












b* Non-water 






— - - - - - 




L Education: 
a •Nature study 










— — -- - — — 


b. Sclenti f 1 c 
research 










- — - 


7i Aesthetic 
a. Visual diver- 
sity 












b. Historic Land 
mark _ 












e.ODen space 













Eva 1 u a 1 1 on_ jiunfm r^ t Recommendation for pernilt dnnl1cat1on 

O Aporovi project 
O Disapprove 

O Aporove with fonowlnq ristrlctlons 



atHDE SHffiT #10 

Bimm OF POTENTIAL PftOBLQ4S OF CONSTRUCTION IN INUND WETLANDS 



proposed' ^ACTIVITll. 



"HA»(FUL EFFECTS 



NATURAL FUNCTIONS THAT HAT M 
LOST OR IHPAIRSD 



Cons^^ruetion of 
di^^iilng on 

flopd, plain 



flood hazard and daniage 

Flooding by high water 
Laaching of affXuant through 
porous soils and pollution 
of surface or ground water 



diking 



Downstream erosion due to 
ineroased flow valocity 
Downstream flooding due to 
elimination of flood plain 
absorption and faster peak 
flow buildup 



^jul vert/bridge 
t5•<^n»t ruction 



ntfuistip^n on 
flQOd plain andppi 
alluTjlai delta 



LIpatriam flooding due to 
Gonstriction of flood flows 
and backup of flood waters 
rfashout of road or bridge 



Vaster supply — groundwater 
quality 

Flood controls-natural storage 
capacity 



Flood protection measures (©pg., 
floor elevation) 
ewage disposal design 



capacity 
Sediment control-^iatt lament 
Natural Ecosystem-'-diversity 

of meanders for vegetation, 

wildlife, eduaation 
Recraation-^^f iihlngi hunting, 

scenic, esthatlc value 



INFORMATION NEE^D FOR DEICISION 



Flood control— natural storageStorm frequency for design flew 



Flood oontrol— ehannel 

enroac^ent +losa of natura' 
storage capacity 



Flood hazard > on alte, incraaaed Flood controls-channel 
due to backup from Gonstruetion ancroaohinent , loss of 



of channel 

stream flooding due to backup 
Channel and bank ©rosion du^ to 
increased flow remaining in 
channel 

Pollution of surface or ground 
water fromi 

septic systen effluant 
leachate from fill material 
Bedim.entation farther out in lak< 



natural storaga capacity, 
end change in watershed 
characteristics 
Sediment control-^^settlfflnent 
Watar supply^-ground water re 

charge and quality 
Natural Ecosystem^^-marsh/ 

swamp habitat 
Racraation 



of channel and effect on down- 
streiBi flood hydrograph 
Composition of fill and channel banks 
Plana for bank stabilization and 

re-vegetation 
Importance of vegetRtion and 
wildlife habitat 



Storm frequency for designflow of 

culvert or bridge 
Design measures to prevent debris 
blockage 



On-site flood protection ineasures 
Effect of encroac^mnent on upstr^ain 
flood levels 
ewage disposal system design 
Coffipoaition of fill 
Projected volume of channel erosion 
Measuras to stabilize enbankments 
Importance of vagatation and 

wildlife habitat 
Importance of groundwater supply 
''of groundwater to low flow and 
measures to retain stortn runoff" 



Concentration of runoff from 

large imperS3eable surfs ca 
Pollution from str^at runoffs 

oils, debriSj sediment, ate^ 
Frost action on pav^ent 
Drainage channel arosion and 
sediment production due to 
concentration of runoff 



MuXti^r^iXy " 
h<D\i^iii^ with 
pKr^l^iifi^ (E) 



Sediment control--'pravention 
of erosion by rapid storm 
runoff 

^ater Bupply^-^surface water 

quality and maintenance 
Flood control— waterihed 

characteristici 
Natural ecosystem 
Recreation 



Storm drainage design criteria 
and measures to reduce affects 
of rapid runoff 
Impermeable surface area 
Measures to puriftr or filter runoff 
Importance (if any) of area to 
groundwater recharge 



Pollution from large ccramunity 
septic system on wet aoilSjOr 
Erosion and oedamant production 
with sewer systan) installation 
ft*oblenB associstad with 

parking area (E) 
Concentration of runoff from 
roof area 



SAME AS ABOVE., plusi 
raster supply-^groundwater 
quality 



FUllni and 
(^Jf^'%3-ng for 
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Upstreim flooding due to con^ 
striction of natural storm 
drainage 
Pollution of lake from^ 
septic system erfluent 
leachate frOTH fill materials 
gas ^d oil service and spills 
parking lot rUnoff 
sewage discharge from boat§ 
Sediment production during 
dredging md filling 



^ater 3Uppl^--^sUrf ace water 
1 quality and maintenanae 
Flood control— channel 
encroachment-^Ghange in 
watershed characteristics 
Sediment eontrol^-oettlarjent- 
preventipn of erosion by 
rfipid storm runoff 
Natural Eeoayatein«"^marsh/ 
swamp habitat 
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Sewage syst^ dafsign (plansl ~ 
Storsi drainage system design (plans) 
Measures to lower water table 
Fill plans and composition 
Impermeable surface area 
Effects of lowered water table on 
vegetation and vd^ldlife 



Composition and depth of fill 
Depth and bottom character of dredged 
area 

Measures for stabilisation of banks 
Slope of banks or beach area 
Storm drainage syst^ design 
Sanitan'' waste disposal system design 
Methods for control of J 
Parking lot runoff 
Gas and oil leakage 



WORDS WORTH KNOWING 



INLAND WETLANDS 



^QUtP£ft^ A body of rock or sediment that contains sufficiently ooroui material to conduct ground 
waters and to yelld significant quantities of water to wells or springs, 

2* IL?5SCK. The solid rock, commonly called 'Hedge'* that forrns the earth's crust. In the report 
area,, It 1s locally exposed at the surface but nrare confnonly 1s buried beneath a few Inches 
to much as 200 ft. of unconsolidated deposits. 

3^ MOk OGXSAL P RODtlCT I V ITY . This Is the rate of storage of organic matter by plants and animals In 
the ^anod under consideration, 

^' CHANNELIZE, Stream channelization which consists of deeptning, widening, straightening, clearing, 
or lining the existing channels of rivers and streams, is an engineering technique used to 
control floods* drain wetlands, improve navigation or control erosion. 

5. D|P Dipartment of Environmental Protection. This is the executive branch department In 

Connecticut that has been charged with implefT«nt1nq environmental laws such as the Inland • 
Wetlands Act and the Tidal Wetlands Act, 

QIVE^SITY. The variety of species present in a biological conmunlty. 

ECONOMIC VALUE, The monetary value a good receives In the market place, 

3' ECOSYSTEM. A self-sustaining and sel f-requlating community of organisms considered in relation- 
ship with each other and with their environment. 

9' FLOAT INS PLANTS > Rooted plants with leaves floating on the water surface. 

FLOODPLAJN. The lowland that borders a river, usually dry but subject to flooding when the stream 
overfTows its banks. 

11- ^^QUND WMTER. The water filling pores or cracks in the rocks. That part of the subsurface water 
that 1$ the zone of saturation. 

HYDROLOGY. The science of the behavior of water 1n the atmosnhere, on the surface of the earth 
and Uflderground. ' 

INLAND ZETLAND CLASS_. A certain wetland type categorized by the water depth and resulting plant 



14. MEANDER. A naturally occurring bend which a river or stream may develop alnnf? Its course, often 

makini^ a series of curves. 

15. MOTTLING. Soil characteristic of spots or blotches of different color or shades which usually 

indici^tt poor aeration or seasonal wetness. 

1^- ElMJWJIUCKjm. These are deposits of plant material exceeding 3 feet 1n depth found in 

very poofTy drained areas. Mucks are peaty materials which have decomposed and can no longer 
be Ide^ntified as to the type of plant from which they are derived. " 

1^' PERCHED TABLE , Water table of a body of perched ground water. This occurs where an 

imoern^abTeiayer such as clay, exists above the natural water table and this layer acts to 
prevent or limit the downward movement of water. 

POORL Y DRAINED SOIL. Soils as mapped by the Soil Conservation Service that have a water table 
that rtmalns within 6 inches of the soil surface durring the wettest part of the year. 

19* f^MS* Conftinement of water on the surface of an inland wetland. The low Dermeablllty of 
poorly drainied wetland soil causes ponding of surface water. 

B^iffi^ or melted snow that neither sinks into the ground nor evaporates Into the air but 

rushes down slope to the nearest wetland or watercourse (streim). 

21- MfilillNTATiON, The process of gravitational deposition of soil & other particles transported 
Dy wat^f . 

SILT , fim particulate matter susnended In water, 

(continued on next page) 
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INLAND WETLANDS 

23. SOIL E ROSION , Hovament of soil from one dI ace to another on the earth's Surface by water, ^^e 

l£lk=iM^LI■ "^he vertical cross sections from the surface down to the under! yinq unweathered 
material . 

25. 
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SJORAGE CAPA^^^^ The total amount of water n basin may hold. Total storage capacity is related 
to the slope of the land, the depth of the weathered material and its physical properties. 

SllBHERGED PLANTS. Plants that qrow beneath the waters surfacejiost subn^rqents are rooted. 

27. SURFACE WATER > Water on the land surface which 1s visible In lakes, ponds, rivers- streams, 
and wetTands, 

WATER HOLDING CAPACITY. The amount of water the soil will hold aqainst the force of gravity, 
determined by sol l^texture , organic content and the amount and distribution of soil pore sizes, 

29. WATERJABLE. The uPDerlimlt of that oart of the soil or underlyinq rock material that is wholly 
saturated with water. 
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BIBLIOGRAPHY 

Andrews, A. (edj A Qui do to the Study of Freshwater Ecolooy. New Jersey: Prentice-Hall, 1972. 

A very readable and inforn^tive book on freshwater eeology. Even though designed for high 
school students, it is a valuable resource for the layman. 

Connecticut DtDartment of Environmental Protectian. An Act Con cern ing Inland Wetlands and Water* 
courses. Public Act 72-155. " 

This Is the act that requires each consentinq town to apoolnt a local regulatory grouD which 
shall promulqate local requlations regardlnq activities within designated wetlands, 

Connecticut Conservation Reporter. ''Inland Wetlands,'' V, No, /{March, 1972), 

This issue of the Reporter provided the impetus for lagislation on Inland Wetlands. An 
excellent descrlDtfon of the many values of wetlands. 

Golet, Francis C. and Joseoh S. Larson. Classification of Freshwater Wetla nds in thp Glaciated 
Northeast. Resource DublicationTie of the Bureau of Soort fisheries a^nd WiTd1T73T~ 
Department of the Interior, 1974. 

A comolete deseflstlon of the wetland classification system used In these units. 

Lavine, Dave, et. al. Evaluation of Inland Wetland Water Cour se Function. Connecticut Inland 
Wetlands Project, Dead Hill Road, Durham, Ct. O^^HT^^ 

This is a comorehensive study of Inland Wetlands regulation in Connecticut It is a 
must fdr any citizen working on an Inland Wetland Cofrmission. Includes case studies as 
well as the rationale behind the law and regulations. Highly recormiended. 

Other publications of the Connecticut Inland Wetlands Project: 

Administrative Handbook for I nland Wetland Agencies. As above. 

Identifying Functions of Inland Wetlands, As above. 

Imolementinq Aids fdr Inland Wetlands and Watercoi'rse Agencies. As above. 

Niering, William A, and Richard H. Goodwin. "Inland Wetland Plants of Connecticut," Connecticut 
Ahore turn Ru 1 letjn , May 1973, " _JE^^.=k^ 

Another In an excellent series of nubllcations from the Connecticut Arboretum This 
oamDhlet describes the wetland functions and olants of marshes, swamos and bogs It is 
beautifully Illustrated. 

Pro ceeding : We tl inds. Cpriference, Report No. 21. Institute of Water Resources, Box U^IO 
University of Connecticut, Storrs, Ct, 06268. " ' 

The proceedings of a conference emnhasizlng Inland wetlands. The conference Included naners 
by experts In geology, hydrology, soils, water chemistry, florlstic and faunistic biology^ and 
law. Comp,*ehensive look at Inland Wetland yet understandable to the layman, 
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runmurittj ( j l ari inlnnd wntiuJui. The;* i^}\Q lov i vi^ worn bu i 1 I 



on 



with 

■ " on thi:.i M.itc* Tor ur^vcirai reHnori;^: laiul in thi nr^f^n ccju 
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it pui'channd Vor i'nwur^ dnliiiiM; jh'^j^ /ict(^ t,hHn f)lrif:r' Inn?! 

there ;in /i :;Lrnnm rione by \'or tl ) ;;pD:;,i of^ \v;u;ti^ 
cooling- water (Uiu IrouifjU el'iiufjntr^* (n nddition thn 
i rind wnn oT no "fiirnct nronnrnin vnl\Jo la Ihp rrunniun i t v" * 
The argumcntn i'oi^ buildin^^ on thic uito wero rnrcruily 
devclopedi -'t there wern 3ome flawa as wr^ tihall uoon 
aeo* * , 

One of the major ronoono that the land wau avaiJ.abl 
for dovoloprnent i^olatGO to the fact that it wric a wet- 
land , Oncu the property wau purchased and filled, the 
factorieB were built.,, the industrial pai^k becaaie a tax 
producing operation for the community and the wetland 
vmo deDtroyed* 

As you look at slide # 2 you will soo an undi !.tur^bed 

wetland. . . As I traveled from the industrial site to the 

wetland you are studying in slide #2, a phrase from 

Ecclesiastes kept running through my mind, , , 

for Gvcry thing there is a season dnd 

a time for every purpose under heaven , . . 

a time to bu11d» a time to tear down. 

It would seem that as we study the wetland issue , wc 



i H 1 .'Unl t'/f 1, 1 ni..i;, 

''^i 11 Kir, !.<i <MM(M-i, 1 vpjy rni]:,\i]i-r ( t M, n rtUi I ) V f> 
(, 1 niiii nr .iM. Tlifff n,-,' i.ifrw' v^,/.,, t i 

Ui.T-: /iff; linn;;; wh.;n Wf L J .iids :;h(ji] i a bt- 1 cJ I tuLrillv 
Ui iU J ; ; I u I sj , il , 

U,'i\-V,. :M:,...:j , t ........ 

iK,ttr>r-nn fur w-. t, 1 Mn-i : : , l^i,';. rocu;: our nU,.,,L,un ,>n 
wi.'Ll.'ilid :; t, ruf tuTL' ;jrid lunrtjtjn. 

Inifind v/ntiandj huvo boon dcnntMbKd liy I'on-'orvn- 
tionicU; aij oru" ol our iiiuut prnounj;; rf-nou re cm . 
Support for IhiL; [nnn i ion Iiho come I'rora biolo^:p nt:j , 
hydrolcH;i et-i; , ooologiuta and uoil aciontinl Theae 
and other pro fnurn onnl:; in Lima urio cieciGioii Diokini; 
recoi;niza wotiandL: hu valuubif. aruau that have a mul- 
titUfio of opccifie value::; bor communities. 

- Del'inin^'; inland wetland'; preuonta somn problnma. 
There XJ3 no ain^le dcrmition which is totally 
acccptablo to all of the iruijviQuals who arc involved 
m Dtudymg wetland ytructure and function. To help 
illuotrate thiu point, ploase turn to guide .sheet #2,. 
Wc would like to have you brainstorm forabout 90 seconds 
arid generate a liot on guide sheet fi2 of all of the 
factors which you feel are characteristic of mlEnd 
wetlands. At the signal you ahould- begin listing 
factorB. . .after about a minute and a half, turn the recorder 
^og ^^^^ °"- *° start brainstorming? Then stOD the rpcordPr 
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Ir^t'il VumpllVi^ yoiu* .ni<^nM Willi lb 
oi; nc irnnLintu who arc invQl.vud wi tli wntland studios. 

If you w/;ro a biolQ/^i njt , you would probabiy have 
fM'noratod a iiul chamctari uti c pluntn and nnirna] 
whjnh oncuf^y jnbnid wetlfind::u The npncific pxnritH and 

Tiofir the tiiu-race ul' tho area, nnci Dw immber of monLhu 

per yenr tho wutor 1 ravel exxatu at these iuveJo. Did 

and animals 

y o u c 0 n u i d a r p 1 an t a /^a a j n 1 ra n d w p t; i n n d i n d i e a t c r n ? 

If you made any otateraenta about water on or 

near the surface for part of the year, you would 

be conoidering the inland wetland from the peropective 

of a hydrologiat . Hydrologioto generally describe how 

a wetland functions m a water system. In addition, they 

are very concerned with the role of the inland wetland 

in maintaining water quality and quantity. Your list 

8hould--only make reference to freah water , as inland 

wetlo.ndb contain only frsnh water. 

^ Water obviously plays a major role in inland wetland 

structure and function. One important dimension relates 

to the interrelationships between the soil and water. 

.. ' Soil s c i en t i st s define inland wetland areas in terms 

of soil typea. lnla.nd wetland soils are poorly drained. 

Poorly drained soils have .water or^ the surface, 

or close to the surface for a large portion of the year. 

^ In slide #3 you can see a soil profile of an inland wet- 

Wetland 

land. Study the slide carefully ... (pause 3 seconds) Do 

Profile 

O . you see the gray, brown and almost oirange areas in the 

ERJC 

29 



Slide 
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Background 
Music 



InXund Wotluijaii 

LUji.l proTj 1 0? * . .Thi u type of uojl hiiD what }u Ir^udi t j^onally 
rn liun^i^ii to Hti ft jnottlod coXoration, MoFit mottled hoiIb 

ixvQ color ed various ohadea of grayi brown, and yellow* 

-Ji - ^. .... 

The in.)itlefi f!ffnct is a rnsult of the oxidation and reduction of iv mi 

fomrftnds In thn soil. Imnerfectly dncl noorly drained soils havf* poor 

anration and arc? no^irly a1way!> mnttir?d or nray. Are there 
any olher cluoo in the ulidu that indicate tliat thiu 

might be an inlrnid wetland area? * . . * (Pauoe 3 seconds) 

Do you Bee the Btmiding water in the bottom of the hole? 

The water lo only a few foet bdlQW the surface.. «It xb 

a definite indication that thi*^ le an inlajrid wetland area* 

In generatinq your list of inland wetland characteristics* 

Did you mention anything about upland or lowlgLnd 

areas? If sOp you would be using terms that geologists 

utilise in describing an inland wetland areai Geologists 

divide wetlands into two oasic categories^ upland and 

On Guide Sheet #3 
lowland wetlands* Turn to guide sheet £3,/\Try and. 

locate the upland and lowleoid wetlands on the diagram* 

(Pause 5 seconds) Have you found them?*.. If you study 

the diagram carefully some of the differrnces between 

upland and lowland wetlands will become apparent .The 

wetland labeled with a Roman Numeral I is representative 

of an upland wetland. 



Guide 
Sheet ,f3 
Diagram o: 
Upland ± 
Lowland 
y/etlands 



Upl^d wetlands occur when 
the water table intersects the land surfacet Look at 
thy diagram, * ,and follow the water table line from the 
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Inland Wotlancle 
right hand eidyo of the diai^;ram to the left edge, Muk i 
note of the areas where the watear table corneB cloBe to 
or intersecto the uoil ourface? (3 eecand pause) 
Remember, when the water table intersects the Imid 
- DurfacUf or is very clooe to the land suifaco we have 
pr^'oper conditions for a wetland. 

In addition to providing information on the water 
table I the diagram aleo deociibes the material under-- 
lying the wetland. In the upland area the bedrock \n 
close to the land surface. Bedrock is impermeable to 
water and thus retards water drainage m this area. 
The wetla-nd area labeled with Roman Numeral II 
is representative of a lowland wetland* 

Make note of the fact that the water table intersects 
the -soil surface in this lowlmd wetland. In lowland 
region^ we frequently find glacial deposits of sand, 
gravel, silt and porous soils underlying the wetland. 
These permeable materials often produce semicont inuous 
ground water reservoirs called aquifers. These aquifers 
provide major water holding areast They provide 
si^lficant quantities of water to wells and sprinjs. 
The major water collection and storage areas of a 
community consist of surface watery 1 aquifers^ 

and ' inland wetlands. 

Now turn to Guide Sheet #4, #. (Pause 3 secondg) Study 
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3 n 1 B.n d Wet 1 an d 

the diagrani at tho top of mulo sheet #4 car elully Pram 

this diagram we can tiiat wetlands are part of a major 

gGologic-hydrologic oystem which forme a water continuim 

including wetlands, upland ponds and streams through 

lowland wetlands, lakes and rivers, into estuaries, 

coastal marshes and ultimately flowing out into the 

ocean. Tf you. would like to wpena ooine time cludyinf'; 

guide Bkeet #4, turn off the recorder until you arc 

ready to continue, ( Interlude 'Q^seconda) 

Let^s summarize what we have determined so far 

by reviewing the list at the bottom of guide sheet #4. 
areas 

Inland wetland are more or less regularly flooded 

Guide 

areas, where the water table stands above, at or near the Sheet 

Summary 

land surface foi* a large part of the year. These list, 
areas may be described in terms of their wetness 
conditions^ soil types and the types of vegetation 
v/hich can grow in these regions. 

Mow let us turn our attention to the role that wetlands nlay 1n 
the total community. The value of the comnlex wetlands system cannot 
be overestimated. Inland wetlands heln tame " floods ; keen streams and 
rivers flowinn; and act as overflows for the around water svstem. 
Wetlands also function to maintain and imorove the quality and quantity 
of the water you drink. Inland wetlands function 
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to provide you with these many other valuable 

Gervices free of charge. To ernphaQi^e the importance 

of wetlands to the community, we have propared a list 

of the majoi" wetland functions on guide sheet 

Tum to guide sheet #5 Bnd read through the outline 

of in 1 V n * n m d fx in c 1 1 on n T u rn t h. i^' r p o o r o r off 

jring up are studylnq 

)ackground v^^hile you^ the outline turn us back on when you 

)r insert 

lusieal are ready to continue, (5 second musical interlude) 

.nterlude 

The raa^ior functions of inland wetlands include 
regulation of water quantity and quality, flood control! 
sediiaent and erosion control^ biological productivity 
and diverGity, recreation^ education as well as 
aesthetic ajid historic considerations. All of these 
wetland fonctions are subject to alteration if the 
wetland is disturbed* 



The functionB outlined in Guido ilh^ct jfS ore iunctiono 
which apply to undieturbed Uand aroao. If a wetland has 
been affected by nj^r icultural ^ recrea ti onal ^ reisidontial or 
induotrial activity, then some, or all of these wetland 
i^'inctione may be altered, Ma,]or changes m wetland structure 
in turn hae an impact upon the wetlands ability to perform 
its "normal'^ func^toiia. 



Of all wetland fiwctionsj probably the most significant 
for mankind is their role in the hydrologic system, V/etlands 
minimise seasonal fluctuations in water table levels p they 
provide a place for water to expend its energy during periods 
of high water and iri turn, they tend to release water during 
periods of droughts In addition, they filter sediment and 
some contaminants out of water supplies* 

Ground water, that is the water beneath the land surface, 
is extremeljr important to our communities both in terras of 
XiBXxty ard quantity. Ground water plays ari important role in 
maintaining well water supply and Rtream flow between rainfalls 
and duriiig long periods of drought. The quality ajrid quantity 
of ground water depends upon both natural and man influenced 
conditions which effect wetland areas* 

Wetlands do have a polxv.tion neutralizing capability* 
Wetlands near industrial sites and heavily developed residential 
areas often receive great quantities of inorganic and org^ic 
materials. The wetland, as a biological system will utilize 
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and concontrate many of theau malerialB, Racont scientific 

studies havu uocumented the cibjlity of Bwamp or marshes to trap 

or alter pollutants carried in water* It la importunt to note 

yhat there is a limit to the pollutant nnutraliEing or 

cleansing capabilities of biological eommunxtieo* Pollutant 

loads in excess of plant uptake, and of sufficiently toxic nature^ 

cannot be utilized arid subsequently become Inthal elements within 

the Bystom. When pollutants overload the wetland' s ability 

to purify watery tne ground water becomes contaminat edt 

In addition to the biological entrapment or alteration of 

pollutantGp wetlands entrap silt laden waters and permit the 

silt la&d to settle out* In the process, many pollutants adhere 

to the sedimGnt particles and settle out with the silt, Extremely heavy sedi- 
ment cominq from erosion and construction activities can ^111 and destroy wetland areas. 
Another major contribution of wetlands to the coninunlty 

relates to their ability to reduce flood damage* Inland wetlands 

reduce the impact of floods through their ability to slow and 

store flood waters, and to slowly dischfirge the water 

over a period of several weeks or months* In reservoir systems 

this particular wetland function increases the total water storage 

capacity of the system* 

^ The construction of industrial sites, shopping centers, 

and residential housing on wetlands increases the potential for 

flood damage in two ways. First, it reduces the ability of the 

wetland to store flood waters and secondly, it places buildings 

affected by wetness or 
in areas most likely to be^floodlng A more detailed discussion 

of the effect of urban and suburban development on flood flows 

carl be found in the audio-tutorial unit on h ydrology * 
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The ability of wetlancie and watereouroea to reduce both Slide 
natural flood flowB and increased flows duR to urbanisation Ijide 
stems from their ability to slow the downstream rush of wat^r. Sf^^ 
In Slide ^4 you can oee large quantity of water that 1s snread 
out on the wetland surface. 

Most wetlands soils are not very norous. This counled with the 

hiqh water table in wetland areas nrohibits the ranid infiltration 

of flood waters so water soreads out over the wetland surface and 

forms tenmorary reservoirs. This condition, technically known as 

here in slide M 

nondinq, is yisiblo^in this slide. A 6 inch rise 1n the water level 
over a 10 acre wetland places 1,500,000 qallons of water in storarie 
with no permanent harm to venetation. 

To the contrary if wetlands are destroyed the water which they 

ordinarily would hold now becomes run off and the water moves into 

storm sewers or adlacent streams. 

and an inustratlon 
On quide sheet ^6 you will find a nrobl em^which demonstrate 

the Impact of development unon the water absorntion capabilities of 
wetland 

a^s^area. Work through the problem on guide sheet Ston the recorder 
while you study your calculations then * turn the recorder back on* 
(nause 5 sec. ) 

quantity 

Surnrised by the , of run off from the shoopinq center. 

Now, can you see why some wetland areas must be kept functional to 

absorb this run off!!! (Pause) 

Natural vegetation and stream meanders^ or the bends in the 

streams^alsQ slow flood waters through physical resistancg or 

friction* Coil erosion by water and the resultant sedimentation 

are often overlooked as problems resulting from suburban and 

urban development • 

er|c 



Erouion and sedimentation occur as a direct result of con- 
struction activities which remove vefietative cover and 

increase otorm ri^-ofi. Storm run off tmd 

of 

peak flows from urbmiizcd areas greatly exceed that/\aericurtural 

or to r n PI t nc] n r nn rl ^ i= j-u ^ -4 ^ ^ v , -, - > , _ 

. -iu^«.*iu^a.wj-.^jL u^y U4 ttBpnslit and 
concrete'. As forests are cut agricultural lands developed 
and nataral drainage channele constricted, the need for 

protective wetland buff ers becomes more imperative. Wetland areas 

, . i or holding 

curi help prevent flooamg by absorbirig^runoff unless of course, 

they becorae developed ton 



Inland Wetlands decrease the speed of flowing water and subsequent! 
function to remove and immobilize sediment* Floodinq and erosion 
- caused by construction often severely overload 

wetland oysteras. The wetland shown in the slide #5 has been 
choked with sediments* The wetland vegetation is no longer 

able to retain these sediments properly. The next storm may 

you see in slide #5 
dislodge the Bediment s i>piid carry them downstream. Protection 

of* wetlajids from severe sedimentation is of major concern to all. 

Sediments from soil erosion may fill up reservoirs; increase water 
turbidity; fill in storm drainage systems; decrease the amount of dissolved 
oxygen available for aquatic organisms and create many other problems. 
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The role of wetlands In agriculture provides an interesting springboard 
to consideration of the biological productivity of these unique areas* 
Many wet meadows provide a good source of pastures for livestock. But* 
unfortunately in many New England States, declines In farming have resulted 
in the abandonment of many of these productlvQ pastures. As a result these 
areas have reverted to their original wetland functions and along with other 
wetlands play an Important role in supplying water and suitable habitat for 
many types of plants and aninials. An inland wetland provides wildlife 
with an abundance of clean water* food and shelter. In addition It provides 
Ideal growing conditions for a wide variety of plant species. 

Wetlands contribute immeasureably to the productivity of 
fieheriea and wildlife. Many species of raicrating birds depend 
directly upon our wetlands as breeding grornids and feeding areas 
condition of wetlands in one commwiity can ultimately effect 
bird populations in areas thousands of miles awayi Biological 
productivity is by no means limited to larger forms of wildlife 
and fisheries. Countless micro - and maci^OBCOpic plants and 
animalB depend directly and indirectly upon wetlands for water, 
food ^d habitat* 

Many wetlMids represent unique natural areaSt Slide #6 
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wili ohow you an open water bog, 

in the boq 
Mfiiny plants fouiid here^are rare. 

Tho bog ip extremely fragile- The Floating 
nr uie cufiLral nortiofi of the slide 
Mfat that you see can fiaoily be trampled, Unf orturiat ely , 

carelGBO visitors to the bog often destroy many of the unique 

organisms they have come to observe. Bogs such as the one 

you are oboervxnf; arc unable to recover quickly from de^nruntlon 

or ovemoe. 

Wetlands are of great recrealional value. As population 
numbers increase, more and more people will be making use of 
Our waterways foi^ recreational purposes. Inland wetlands play 
an obviouo role in maintaining the quantity and quality of bodies 
of standing water, rivers and streams, 

V/etlaiids may be used recreationally for activities such 

as fishing, boating, hunting, bird watching, picnicing, hiking, 

and photography. In slide #7 you will see a wetland that is Slide # 

Flying 

used by a model flying club as a flying field. By careful Field o 

Wetland 

rnanagement^ wetlands can be used for recreation and still perform 
their natural functions. 

Pristine wetlands^ now rapidly on the declinsi provide a 
measure of environmental quality in the form of open space* 
These wetlands have become sanctuaries where modem rawi can 

escape the pressures of urban/.living* 

al so 

Inland wetlands areA extremely important to our educational 
systems. These unique living : iboratories furaish school 
students and other citizens of the community with resources for 
research and education in ecosystem structure and function. 
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Tho ability of the wotlana to provido tliio service dapcnds 
directly upon people* Au the Wi^lland becomes procreoaively 
utilized itu uBefulnfiao for ecoByBtem reoearch is compromioed. 
TnRtnttd of furn i f-ihi n/r bnRplinf^ RnirntTfin ri^it^ thp wptlnnd thun 

becomes a teBtimonial to our inability to live in harmony with 
our environment. Ironically, obsei'ving man's impact on wetlands 
still provideG an educational benefit* 

WeLlanUs obviously Xulfill many roles in oui^ cuunnunitiea. 
They are valuable b.b open apace areas and they provide pleasant 
aesthetic areas for recreation* While providing the community 
with visual and aesthetic benefits^ wetla-nds also maintain an 
adequate supply of water, they prevent flooding or reduce the 
iLapact of flood waters and they constantly function as a water 
pur A A icat ion syst em « 

Up to this point in the Wetlands uniti we have talked about 

the structure and function of wetlands in general terms. At 

this point I we will focus our attention on specific wetland 
and 

plants ^ classes. This section of the unit may be especially 
useful if you become involved in identifying wetland areas in your 
The plajita are good indicators of both the ground water condition 
in* the area and the soils -underlying the area* 

Turn to qulde sheet #7 on Inland Wetland Classes and olace 1t 
next to guide sheet #8 A-Plant Key. Put the guide sheets toqether 
in front of the slide viewer* (Pause 3 sec.) Guide sheet #7 is a 
granhic reDfesentation of the eight Wetland classes develoDGd by Francis 
Golet and JoseDh Larsen. This system is used by the U.S. Deot. of 
Inter ior in their wetland classification system. The numbers found 
next to each plant will corresoond to the number and name of the Dlant 
on guide sheet #8, If a nlant on this 
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list is found in one of the wetland classes listed across 

the top of the sheet you will find either a C or a P in 

the apprepHate box. . The letter C indicates that the 

plant is commonly found in that wetland class. But it does 
this 

not meaji that ' is always the case. The letter 

P indicates that a particular plant may be present in that 
wetland class but is not usually abundant* 

Slides are provided of each wetland class so that you 
will be able to compare the drawing to i an actual wetland* 
If you need, or w^t additional time to study the guide 
sheets or slides in this section, simply turn off the 
recorder until you are ready to go^ on! ! ! 

Gross differences in wetland types are most easily 

identified by observing the amount of surface water and 

found In the area, 
indicator plantsi^ These differences will be used as the 

basis for distinguishing between the wetland classes* 

Take a look at slide #8* (three second pause)* What 

wetland class would you predict this to be? If you predicted 

an open water class you are correct! The open water class is 

number 1 on your wetland class Guide Sheet, This wetland has 

water approximately three feet deep* Notice the water lilies 

growing on the waters surface with roots attached to the pond 

bottom*. An open water class may also have only submerged 

plants, such as wild celery. This type of wetland provides 

nesting and feeding habitat for a variety of animals* 

Slide number 9 is representative of a deep marsh. Look 

at the. slide and try and identify the dominant plant type*,. Of 

couroei cattails!!! Cattails are the dominant form of deep 

41 



Slid© # 8 
Open water 
class 



Slicie 

#9 

Catta 



marsh veqetation. You can see thenlocated in the foreqround of ^^^^ 

slide. Deep marsh wetlands belong to class two on your classification 
sheet, This Inland wetland class . orovides valuable water fowl habitat. 
Mater fowl use these areas for * mating, nesting, breedinq and the 
raisinq of youno. 

Slide #in deoicts a shallow marsh. (wetland class #3), Shallow 

Slide #10 

marshes most aenerally contain soft stemmed herbaceous nlants. Do wetland 

class-3 

you see any common characteristics In wetland classes 2 &'^3? (Pause) 
Once again, the comnon nlant here is cattails. The distinction 
between shallow and deep marshes is based on water depth only. 



The next slide number 11, Is an aerial view of a flood plain 

alonq the QuinniDiac River. Vegetation which grows here is well Slide i^ll 

. , . ^ . Aerial viev^ 

aaanteci to nenodic flooding and the accumulation of sediments. of Q River 

c 4.4. J I. u _, . . Plain 

bcattr?reri shrubs and trees ar? also found in this wetland class. 

The msst common trees are red maples, willows and pin oaks. All of 

the larger trees are located on the higher ground. 

Now look at Slide #12, (pause 3 sec) The meadows pictured In Slide #12 
^ Grazed 
Slide #12 occur primarily on agricultural land where mowing or grazing Wetland 

Meadow 

prevents the growth of trees or shrubs. Such a.^wetland may have a Slide 

V the 

imnervious layer such as hardoan beneath. Hardpan prevents /^downwafd 
of water. 

flow^ (Pause) Now look at slide #13, . , (Paase J sec.) 

A high water table usually favors certain shrubs such as found 
In wetland class #6 over the trees found in a wooded swamn (Wetland 
Class #7) The organic deposits underlying both of these classes are 
shallow^ ^rub swamns include vegetation such as 

alders, silky dogwood, highbush bl ueberry 
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N^ice the shrubS' alongAmarqln of the ooen water, 
and swamp azaleastj^ fiThe wooded swamp pictured in slide ^4, is 

flooded only during the spring. Red maples are now the common 

tree found in this slide of an abandoned meadow. Shrubs 

such as spicebush or speckled alder may eventually grow 

beneath the trees* Wooded swamps offer great songbird 

diversity because of the different vegetation levels* 

These wetlands are also importarit to ^ wildlife such 

as deerp raccoon and oppossum. 

The bog pictured in the final slide illustrates 

a unique ecosystem. This bog developed 

in an old glacial lake. The yellow trees in the center of the 

slide are tamaracks* Tamaracks i which grow on the Float ing Mat 

of mossp will slowly cover all the open water. As the mat moves 

across the lake plant debris accumulates beneath it and fills 

Northeast 

the lake. Some bogs in the . are beyond the floating 

mat stage and have Evolved into forest?, 

Atlantic White Cedar is commonly foimd 
England Bogs, . M^y 

herbs and shrubs which grow on aiid around the bog are found 
in no other ecosystem. 

This completes the Inlmd Wetl^d Unit Part I. The 
other side of this tape addresses the issue of inland 
wetland .regulation in Connecticut and includes a hypothetical 
case study. 



SUdi # 14 

Wood&jd Swa- 
mp - feed 
maples 



Slide # 15 
Bog slide 



(Turn Recorder Off) 
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Inland Wetlands Part II 

Wetlands have proved to be an economically valuable 
resource to communities as water storage and water purifying 
areas. In addition, wetland areas are of great aeathetic, 
educational and biological value. Having outlined the various 
contributions wetlands make to communities, it might seem that 
communities would be extremely protective of these areas... this 
is not the case. Wetlands have been systematically used for 
land fill sites and assorted forms of development because of 
^^their relatively low dollar cost in comparison to surrounding 
land. 

Many studies, much legislation, great expense and plain 
hard work have been expended to pr e s erve /ft Ke?ri replaceable 
resources. Still, irrepairable damage continues and insensitive 
attitudes persist. The opponents of wetland regulation argue 
that witho-it development, wetlands are economically non-functional 
Unfortunately, they have overlooked the many tangible and intangibl 
benefits "which wetlands provide for a community. Wetlands do 
have vital functional benefits that can be measured in dollars 
and cents. Many of these benefits are outlined in part I of 
this wetlands unit. 

Let's assess man's impact upEn wetlands from a historical 
perspective, . , 

The destruction of inland wetlands began when the 

colonists first settled this country. Rivers and streams 

the 

provided early American settlers with means of transportation 
and a constant supply of inexpensive power. As a result 



Inland Wetlands Part II 

cormunlties spranq uo on the lowlands and floodplains along n'ver corridors. 
To orotect the property of the settlers, levees were built to control flood 
waters. As time progressed, swamD land was drained for farm land and for 
a variety of types of construction. In many areas of the country, the 
farming of these former wet soils has contributed significantly to the 
production of grain and livestock. In addition, since colonial days 
manufacturing plants built beside our rivers and streams have played a 
raajor role in our expanding economy. Many waterways have been modified 
to benefit tranSDortation* manufacturing and other industry. 

Changes in these wetland areas have Drovided definite economic 
benefit, but there have been costs associated with development as well. 
In many cases valuable wetland area have been modified without any 
knowledge of the ultimate effect of the alterations. As a result, 

many wetlands have been destroyed and their potential contribution to 
communities has been eliminated . Turn to guide sheet #2 (pause 2 sec.)?.?#2^^ 

we have generated a 11st of activities which have altered or destroyed 
wetland areas. The list is not exhaustive. You may want to add sorpe Guide Sheet 
activities to the list. Turn off the recorder while you review guide acti'llties 

sheet n (Pause 3 sec ) destroying 
- - • wetlands 

First of all, inland wetlands have been used as landfflls because 
they were considered to be useless idle land. This activity has lead 
to the contamination of ground water in many communities. This aspect 
of wetland usage will be discussed in more detail in the unit on hydroiystems . 

Inland wetlands have also been extensively drained and filled 
for residential, commercial or industrial development. Besides destroying 
the natural functions provided by wetlands, construction activities have 
resulted In soil erosion, sedimentation and increased rate of ra1n water run-off. 

Homes or other buildings constructed on drained or filled wetlands. 



Inland Wetletfids Part II 
are apt to provide homeowners with some unpleasant 
surprises. Consider the plight of the homeowner 
whose house was constructed on a wetland 

soil known as peat and muck. To make the site buildable 
the wetland was drained. As the soil dried it began to 
shrink and the foundation of the house responded to the 
changing soil condition by settling. This settling or shrinking 
condition is termed subsidence. Subsidence results in 
cracked morter, crac ked and tilted walls and sloping 
floors. Although the cost of land in this area was low and 
invited development* the initial savings has been more 
than off set by the cost of repairing damage caused bv 
subsidence * 

There are additional problems which often surface when 
wetlands are used for housing development* Because of the 
high water table in wetland areas, basements in houses built 
on wetlands are often flooded. In addition, the high water 
table inhibits the proper operation of septic systems 
cflN^inn sewaae to be carriRd to thp Hur^ftc^^ or Into nn-^itp wpIIs* thus 
contaminating the water supply. Before developing wetland 
" areas for housing, a careful analysis should be made of the 
developments impact upon the wetland , and the wetlands 
future effect upon housing built on the wetland* 

Large tracts of wetlands ^ have been used for 
industrial development. Development of these wetlands requires 
that they be drained and/or filled before construction can 
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Inland Wetlands Part II 

begin. Since filling these areas is costly, there must be some interesting 
reason for building industrial olants 1n these areas. Turn to fluide sheet • 
*3A (Pause 2 sec). On Guide sheet #3A make a list of some reasons which 
you feel might exolaln why wetlands have been chosen for industrial develop- 

Gulde 

ment. Before starting yourlist, turn the recorder off.. .Turn the recorder Sheet #3 
back on when you are ready to continue. 

Now that xgu have considered why industrial parks 
have been earmarked for inland wetlands, let ' a compare your 
list with some of the factors which developers feel en- 
courages this type of land use decision. If we discuss 
issues which you haven't listed, add them to your list. 

First of all^ inland wetlands are generally large, level 

tracts of land. This eliminates the problems associated 

with constructing plants and warehouses on hillsides, in addition,. 

^ew people enjoy living next to an industrial park, so 

by placing the park on a wetland away from the rest of 

win be 

the community few people offended. In this way, 
industry can be out of sight - .out of mind but still pro- 
viding valuable tax dollars. 



From an economic stand-DoInt, inland wetlands can often be 
nurchased at a relatively low Drice, even after the added exoenses 
of draininq and filling the wetland have been considered. In many 
communities, wetlands are the last undevelODed parcels of land 
which can be zoned for industrial development,!^^ These are a few 
of the major reasons for developinn wetlands. Did you have any 
additional considerations? 
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Inland Wetlands Part 11 
let's take a look at lo^oal zoning practices -have you 
considered the role planning and Eoning(?ractices rlay In this 
echeme? 

Planning and zoning policies often encourage 
industrial use of inland wetlands by earmarking these 
areas for only industrial development. T'o complement this 
practice zoning boards frequently fail to set aside enough 
other land for industrial use. Thus, industrial concerns 
often have Itttle choice in deciding which land to develop. 

As you can see^the past and present human impact on 
the inland wetland ecosystems has occured because the value 
of these areas in an Undisturbed state is not understood or valued 
by the community. It has only taken a few decades to 
dramatically alter and destroy m^y of these valuable 
complex ecosystems. Wetlands must be managed as part of 
an entire hydrologie system. They can not be treated as 
isola_ted units. V/e can not afford to destroy these areas 
without assessing the environmental and economic impact of 
such action. 

One of the factors which encouranes wetland develonment, is the comnaratively 
low nurchase nrice of these areas. Recognizing the imDortance contributions 
which wetlands make to conmunitj{, what do you feel causes wetlands to have 
such low values comnared to other nieces of land in a connunity? 

Well, nart of it rftlates to the fact that wetlands are different from 
other oarcels of land.. they are frequently considered to be wet, useless 
pieces of qround and are thus sold for relatively low nrices. Unfortunately 
nrivate market nrices do not reflect the full value of these resources to 
society. This results fro^ 
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the fact that the full dollar value which a functioning inland wetland 

represents to society is difficult to estimate* How do you place a dollar 

value oil wetlando that are providing us with an abundant supply of clean 

water or proteeting our homes from the tragic and costly damages created hy 

raginR flood waters? V/hat do you charge the teacheitSs hunters, fishermen, 

bird watchers, photof'raphers or hikers for the privilege of using an Inland 

wetland for their recreation? How do you balance the books by saying that 

a wetland is valuable to our conuiiunlty as open space? How much money should 

we allocate for providing a new home and breeding ground for mainy species 

of vildlife that rely on inland wetlands for all of their needs? 

There are inany Intangible benefits which 

true 

any wetland represents. Each one has obvious value, but theAdollar value 
is difficult to determine* 

When a selling Tfrlce is fl^^reed upon between a wetland landowner and 
the owner and the buver 

a buyer eKpect-^d^'to make a decision that will msdce maximum use 

of the wetland as a cominunity asset? How can they be expected to make a 

decision based on the highest social benefit if neither the landowner nor 

the developer face the full sociari costs of developinent? 

How c£in we close this ,^ap between a selling price established in 

the development market and a price which reflects all the dollar values a 

(Pause 2 sec. ) 

wetland brinrs to society?/, This is not a simple question to answer. As a matter Of 

fact^ nany peonle in imiversities and government agencies are attempting; 5 

these 

but have not yet sucCGededj in answering ^question, Vi^y is finding the 

answer no difficult? Let-s explore that question by looking at a list of 

off 

wetland benef iciariee , Turn to guide sheet .turn^the recorder and Guide 

Sheet 36 

review the list of wetland beneficiaries, (Musical interlude - 5 sec) 
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In revlewinq the list, dfd you find categories which describe 
ways in which you benefit from wetlands? All of us are wetland 
beneficiaries whether we are conscious of the fact or noti After 
discoverinq all of the hidden benefits a wetland provides 1t is 
difficult to understand why anyone would allow them to be destroyed 
without first assessing the imoact of planned develooment on the wet- 
land site, Look at the list again and try to place a dollar value on 
each benefit which you derive from wetlands. , .Write these dollar 
values in the right hand margin of the guide sheet, (Pause) If you 
need more time, turn the recorder off until you are ready to proceed, (Pause) 

What is the total value of the wetlands to you? (Pause) Would 

you be willing to oay to continue to receive these benefits if the 

cost was charged on an annual basis? 

A sumniary of the key questions about wetland values 1s provided for Guide Sheet 

4 Ouestlof 

you on Guide Sheet 4A. (Pause 3 sec) on wetland 

values 

Who are the beneficiaries of wetland function? Whafare the beneficiaries 
willinq to nay for these benefits? Which wetlands nrovide the greatest 
benefits and which ones nrovide the least? Think through the questions on 
Guide Sheet 4A. 

There are no easy solutions to the oroblem of inland wetland 
value assessment. But, we can begin to close the value gap by under- 
standing the intanq ible benefits we are enjoying and potecting the 
bource of those benefits. 

We must establish a balance between short term profits and long 
term environmental deterioration. It 1s very lifficult to take a long 
term view when inflation is reducing the value of every dollar we 
earn, yet a long term perspective is absolutely necessary for sound 
nlanninq nurposes» 
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In resDonse to increased oressure upon Connectlcuts wetlands, the 
state legislature has taken a significant step toward the proper long 
term management of our wetlands. In May of 1972, Connecticut 

Public Act 73-155, the Inland Wetlands and Water Courses Act, was passed 
by the legislature and signed into law by the Governor. On July 1, 1974 
the Act went into effect, 

of Connecticut 

Since approximately 20 oercent of the land in the state jcomes under 
the regulatory oowers of this act, a large number of questions surfaced. 
These questions are summarized on guide sheet 4B, 

What does this act mean to the citizens of Connecticut? What is an 
Inland wetland? Who does the regulating? What kinds of activities does 
the act regulate? What criteria are used in riiaking a decision on the use 
of any inland wetland? 

These are the major questions which immediately came to the minds of 
many wetland landowners as they became aware of the law. The Initial re- 
sponse was mixed. Many landowners feared that all development on or border- 
ing wetlands would be stopped. Some conservationists felt that the wetlands 
were finally preserved for posterity, Both grouos were wrong. 

The inland Wetlands Act was designed to regulate wetland usage* *rnot 
wetlands . 

to preserve . By following the quidellnes set forth in the act* com- 
munities can see to it that their wetlands are used for the cornnunlty. Some 
activities will be prohibited on wetlands while others will be permitted. 
In all cases i oroner review Drc^pures will prevent impnoper usage of this 
valuable resource. In order to convey the feelings of the Connecticut 
State Legislature concerning the value of these wetland areas and the 
ImDortance of their regulation* we have included Section 1 of the Act 
at the top of Guidesheet #5. Follow along as we read through this 
imnortant statement. 
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f^m Section L . The inland wetlands and water courses of the State of Conn- 

ectlcut are an Indispensable and Irreplaceable but fragile natural resource 
with which the citizens of the state have been endowed. The wetlands and 
water courses'are an Interrelated web of nature essential to an adequate 
supply of surface and underground water; to hydrologlcal stability and 
control of flooding and erosion j to the recharging and purification of 
ground water; and to the existence of many forms of animal, aquatic and 
plant life. Many inland wetlands and water courses have been destroyed or 
are in danger of destruction because of unregulated use by reasoti of de- 
position, fining or removal of material, the diversion or obstruction 
of water flow, the erection of structures and other uses, all of which 
have despoiled, polluted and eliminated wetlands and water courses. Such 
unregulated activity has had, and will continue to have, a s1on1f1cant» 
adverse impact on the environment and ecology of the State of Connecticut 
and has and will continue to imperil the quality of the environment thus 
adversely effecting the ecological, scenic, historic and recreational 
values and benefits of the state for Its citizens now and forever more. 
The preservation and protection of the wetlands and water courses from 
random, unnecessary, undesirable and unrequlated uses, disturbance or 
destruction Is in the public interest and is essential to the health, 
welfare and safety of the citizens of the state. It is, therefore, the 
purpose of this act to protect the citizens of the stats by making pro- 
visions for the protection, preservation, maintenance and use of the_ 
Inland wetlands and vmtef courses by minimizing their disturbance and 
pollution; maintaining and improvinn water quality in accordance with 
the highest standards set by federal, state or local authority; Prevent- 
ing damage from erosion, turbidity or siltationj preventing loss of fish 
and other beneficial aquatic organisms, wildlife and vegetation and the 
destruction of the natural habitats thereof; deterring and Inhibiting the 
danger of flood and ponution; protecting the quality of wetlands and water 
courses for their conservation, economic, aesthetic, recreational and 
other public and private uses and values; and protecting the state's 
potable fresh water supplies from the dangers of drought, ovefdraft, pollu- 
tion, misuse and mismanagement by providing an orderly process to balance 
the need for the economic growth of the state and the use of its land with 
the need to protect its environinent and ecology In order to forever guarantee 
to the people of the state, the safety of such natural resources for their 
benefit and enjoyment and for the benefit and enjoyment of generations yet 
unborn. 

The regulated areas d1 scussed in the Act include inland wetlands 
or water coursesas defined in the act. Inland wetlands are all soils that 
are very poorly drained, poorly drained, alluvial, or floodplain as categorized 
by the National Cooperative Soil Survey of the Soil Conservation Service, 
U.S. Deoartment of Agriculture. Water courses are all water bodies, 
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natural or man-made, including rivers, lakes, streams and ponds. Swamps^ 
bogs and marshes are also SDecifically included In the definition of water 
courses,* 

A regulated activity Is an activity on an inland wetland or water course 
involving removal and deoositlon of material, obstruction, construction » 
alteration or pollution of a regulated area. 

^ perniitted use Is an activity which is allowed on a regulated area either 
as a right (e^g., farming) or allowed provided the activity does not 
distrub the natural and Indigenous character of. the land^ 

To gain a better understanding of ths act study Guide Sheet SB, Turn G 
the recorder off while you study the provision of the Inalnd Wetland Act, 
When you are ready to continue* turn the recorder back on. 

Now that you are famniar with the basic orovisions of the InJand 
Wetlands Act, let's briefly consider some of the problems local regulatory 
agencies and DEP are faced with in administering the Act* 

The first basic problem is boundary deliniation. Where do we draw the 
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lines indlcatinq wetland boundaries? Using soils as a means of defining 

a v/etland boundary does not eliminate all the oroblenis. Boundary 

deliniation is difficult even with a detaned soils maD, because of the 

mao scale used and mapplnq errors, To appreciate the oroblem, consider 

the fact that a soil boundary line on a detailed soils map represents a 

strip of ground about 25 feet wide. To compound this Droblem, detailed 

soils surveys have only been completed for 80 percent of the state of 

Connecticut, The remaining 20 percent is being surveyed at a rate of 200,00 

state 

acre per year and the entire will be mapped by 1980. 

Administration of the Inland Wetlands Act is made difficult because the 
act is a unique oiece of legislation. It does however renresent a new and effective 
tool for land use Dlannlng, * ,One issue the Inland Wetlands Act raises^ focuses on 
Dublic attitudes towards governmental control* Where do we draw the line between 
nrivate and nubile riqhts? Up pods the age old Question should Drivate individuals 
have the right to have comolete control over their property s or should the 
qQvernment be able to regulate a private citizens use of his land for the overall 
qood of society? It seems apparent that there is now a need for orivate' 
citizens and government to Join forces in managinq lands that have great public 
and nrivate values. Under the guidelines of the upland Wetlands Act, the best 
interests of all narties concerned with wetland utilization are weighted. Finally^ 
when a decision is made, it reDresents objective decision making, not emotional 
protectivism or blind Drofi teering. 

In an effort to permit you to gain a real insicht into the land use 
decision makinn proceiis we have designed a simple simulation. You are to 
review a hypothetical project that l^as been proposed for development on an 
inland wetland. As chalrnian of the Inland Wetland Conmiission of Wetford, 
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Connecticut you must make a decinion as no wtuither or not the proposed 
nroject should no ahpad or should be prohibited. To assist .you in your 
nlannlnq, hawe nrenarcd a summary sheet on Inland wetland fundi onson 
quidfi sheet number 6. If you are not familiar with the material on 
quide '^heet 6 stop the recorder and study the guide sheet.' When you are 
ready to ccrntiniie, turn the recorder back on. (Pause 0 sec.) 
Now that you are familiar with the function of inland wetlands, turn 
your attention to Guide Sheet If? & 8. 

In your role of Conmissioner , you have just received a set of plans 
for construction of a subdivision of quality homes caned "Marsh Estates". 
The construction plans are printed on Guide Sheet 7. Guide Sheet 7 is in ^"'1 ^^'^^ 
overlay form so that it can be superimposed over Guide Sheet 8. Guide Guide Sheet 
Sheet 8 is a map of the site, (sliqht nause) Use the map on guide sheet # ^ 
8 to delineate the wetland areas on the site plan. 

A matrix which you will use in your evaluation is found on guide 
sheet m. Have you been able to locate all of these guide sheets?. . .Turn Guide Sheet 
the '-ecjder off for a few minutes and revievv the material on , guide 
sheets^ When you are ready to continue, turn the recorder back on. 

Well, here we go. ..let's begin by reviewing the site specifications 
as outlined in the nroposed plan on guide sheet #7. As we go through the 
list of specifications, locate them on the site Dlan. 

The project will consist of eight quality built homes. This number 
permits each home to be surrounded by adequate ODen space and will easny 
accommodate the required septic fields. Each house will have a septic 
tank with leaching fields, 

There will be an asphalt road, "Cattail Court", with a cul-de-sac. The 
road will go through the center n-* the development. 
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to keen flood waters away form the development during high flow periods. 

As you study each of the design characteristics think of the construction 
activity which must take place to reach the goals outlined 1n the plan. 
The construction operations are listed across the matrix in the center of the 
page. (Pause) On the left border of the matrix at the top of the page you 
will find a list of project design considerations. Each design consideration 

''l'^''"^?''^®' u^"*^ constpiiction activity. Go down the list of project artivitv ;,nH 
check off each part of the pro-ject ^ ^J*:^^ activiry and 

design which requires either ewavation of filling. Stop the recorder 
while you carry out this task. (Pause) 

The next activity Involves the Identification of drainage requirements. 
Check off any of the oarts of the project design that require changes in 
the natural drainage Dattern found on the map, (Pause 5 sec.) In order to 
get a true oicture of drainage, include all aspects of the project design 
w.hich require construction of impervious surfaces. This will include rooftops and 
pavement. (Pause 3 sec.' Another aspect we must not overlook Is stream 
dredginq and relocation. These are imDortant on-site activities and should 
be considered. Finally, parts of the project design which require the 
installation or operation of a septic systein must be analyzed-Review what 

you have done.. .if necessary stop the recorder for a few minutes. . .while vou 
study over this section of the Guide Sheet. 

INow that you have comDleted the Initial part of the evaluation you 

must consider what total effects the project will have on each of the natural 

wetland functions listed on the left border of the matrix at the bottom of 

^^^e Turn recorder off and review Guide Sheet 6 to familiarize 

wetland 

yourself with each of theAfunctions . 

Mow you must consider each ' activity listed 

in the central construction column and analyze what effects each one of 
those activities will have on the ability of the wetland to perfonn its 
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Start by assessincr the imDact of surface excavation on each vratland function. 
Use a minus sign to indicate a negative ^ffect, a dIus sfqn for a Dositive 

effect and a zero for no effect. You may elect to write in modifiers such 

as major or slight to reflect the degree of impact. Take all the time you 

J , , . Total up the pluses and ralnuses 

need in maMnq .you( deci s1on on this pemift appl ication. A This is not a 

test; it is onlj^ a way of helping you tc understand the entire Inland 
wetland "conceDt", There are no right or wrong decisions. Turn off the 
recorder while you complete thisacti vity. When you are ready to continue, 
turn the recorder back on. (Pause) 

Now that you have comDleted the matrix. Decide whether or not the 
project should be approved, disapproved or approved with restrictions. 
Compare your matrix to the matrix prepared by another member of your group 
or community. See how your analysis d i f f er^an™ d^ s cusi these differences 
in an effect to see how you both arrived at your decision. 

Some of the real problems posed by specific kinds of activities are 
outlinea for you on guide sheet 110. At the conclusion of the unit, you 
may want to study the chart and reevaluate your decisions on the f^arsh 
Estates site plan. 

As you can see, there are many factors to be considered in analyzing 
proposals for the utilization of wetlands. By now, you have at least a 
surface understanding of the issues. For more detailed Information on the 
subject please refer ' the books listed in the bibliography. Good luck 
in your future wetland regulation activities. 
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